Modified glucagon test allowing simultaneous estimation of insulin secretion and insulin sensitivity: application to obesity, insulin-dependent diabetes mellitus, and noninsulin-dependent diabetes mellitus.
The aim of this study was to describe an adaptation of the glucagon test allowing the simultaneous characterization of insulin secretion and sensitivity. A glucagon test (1 mg/m2) was performed in healthy subjects (n = 11), obese patients (n = 5), insulin-dependent diabetics (n = 9), nonobese noninsulin-dependent diabetics (n = 7), and overweight noninsulin-dependent diabetics (n = 8). Previously, they had been connected to the Biostator, modified for continuous blood collection. Endogenous insulin secretion induced by glucagon was derived from integrated C-peptide concentrations. An index of insulin sensitivity was obtained by dividing the rate of decrease in blood glucose by the total amount of insulin entering the circulation (secreted+infused by the Biostator). The indices of insulin sensitivity obtained in the above groups of subjects were, respectively, 0.064 +/- 0.006, 0.030 +/- 0.006, 0.037 +/- 0.007, 0.021 +/- 0.006, and 0.016 +/- 0.002 mmol/L.U.min (P < 0.001). The estimated insulin secretion values in the 20 min following glucagon injection were, respectively, 0.38 +/- 0.05, 0.65 +/- 0.08, 0.05 +/- 0.01, 0.26 +/- 0.15, and 0.30 +/- 0.07 U (P < 0.001). The insulin sensitivity index obtained from this test correlated with the glucose MCR obtained from a euglycemic glucose clamp (r = 0.816; P < 0.001; n = 12). C-Peptide levels after glucagon administration were also significantly correlated with the estimated endogenous insulin secretion (r = 0.808; P < 0.001; n = 30). This adaptation of the classical glucagon test is an efficient and simple method to simultaneously evaluate insulin secretion and insulin sensitivity.